Endocrine activity of induced persistent follicles in sheep.
This experiment was designed to examine gonadotropin requirements for the induction and maintenance of persistent ovarian follicles in sheep. At the time of prostaglandin (PG) treatment on the tenth day of an induced estrous cycle, 8 ewes (with one ovary autotransplanted to the neck) received an injection of a GnRH antagonist ([Ac-d-Nal1, d-4-C-1-Phe2, d-Trp3, d-Arg6, d-Ala10] GnRH.HOAc; 50 microg/kg s.c.), and continuous hourly injections of exogenous ovine LH (equivalent to 1.25 microg NIH-oLH-S26) began simultaneously with this first antagonist injection (time zero). Antagonist was given three times at 3-day intervals. On Day 6, LH injections were stopped in 4 ewes (group 2) but continued in 4 other ewes (group 1) until the end of the 10-day experiment. Ovarian vein blood was sampled daily every 15 min for a 2-h period around two injections of exogenous LH (this sampling included group 2 after Day 6). Additional jugular and ovarian vein blood samples were collected every 8 h throughout the experiment. Daily ultrasound examination revealed the presence of at least one large follicle (range 4- to 7.5-mm diameter) from Day 3 to Day 10 in all ewes, but no new growing follicles (> 2 mm) were detected for at least 6 days. After Day 2, secretion of estradiol was positively correlated with that of inhibin (r = 0.83, p < 0.001), whereas FSH concentrations were inversely related to inhibin (r = -0.71, p < 0.001) and estradiol (r = -0.81, p < 0.001). In the absence of an LH surge, estradiol and androstenedione secretion (range 5-20 ng steroid/min) was maintained from Day 1 to Day 8 in group 1; but in group 2, secretion decreased abruptly when the LH injections stopped. Thus, continued low-amplitude, high-frequency LH pulses were required to maintain estradiol secretion when concentrations of FSH were < 0.5 ng/ml. However, estradiol and androstenedione secretion decreased (and FSH concentrations increased) between Days 8 and 10 in the ewes that received continued LH injections (group 1), showing that atresia in estrogenic follicles was not due to a lack of gonadotropin availability but to changes within the follicle. For the first 3 days after administration of PG, androstenedione secretion was greater than that of estradiol (p < 0.05), but from Day 4 to 6 the secretion rates were similar (p < 0.1), suggesting that aromatase may be limiting in the first 3 days whereas provision of androstenedione precursors was altered as the follicle persisted. In group 2 on Days 7 and 8 when hourly LH injections had stopped, neither androstenedione nor estradiol secretion increased after one test injection of LH; in contrast, androstenedione but not estradiol secretion increased after a second LH test injection 1 h later, suggesting that secretion of androstenedione is controlled by repeated exposure to LH. In conclusion, persistent estrogenic follicles were produced in the follicular phase in sheep by treatment with a combination of GnRH antagonist and hourly pulses of LH. Secretion of estradiol was dependent on continued hourly LH pulses of approximately 1 ng/ml and the follicles remained estrogenic for 8 days, after which time the ability to secrete estradiol and androstenedione declined even with continued LH injections.